In situ electron microscopy has the capability of combining high spatial resolution imaging and spectroscopy with local probing of properties, for example electrical and mechanical properties. A knowledge about the correlation between atomic structure and properties provides an understanding of the mechanisms that determine the properties and allows us to predict how to control them and design new material structures with tailored performance.
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Based on a concept where we have a scanning tunneling microscope (STM) inserted in scanning electron microscopes (SEM) or transmission electron microscope (TEM) holders [1, 2] , we have developed methods for different types of in situ experiments where we study electric field, light, mechanical strain and temperature induced effects on material structure and properties with high spatial resolution for imaging, diffraction and spectroscopy [3, 4] . However, it is crucial to consider and understand the effects of the interaction between the electron beam and the specimen to correctly interpret the results. In this presentation, we will illustrate different manifestations of electron beamsample interaction and also the influence of beam energy and dose on the interaction [3] [4] [5] [6] .
Organic materials constitute one group of materials where the electron beam can have a strong influence on the structure. Here, we will show data from organic solar cell thin films with information about the effect of electron beam energy and dose [6] . The samples were nanostructured polymer:fullerene bulk heterojunction thin films. It has been shown that it is important that the films maintain the fine scale nanostructure during the different fabrication stages that include thermal anneals at about 100 °C. During in situ microscopy observations using parameters corresponding to the annealing temperatures it was found that the electron beam enhanced the thermal stability of the film structure. The electron beam induced cross linking in the film structure that locked the scale of microstructural features. The rate of cross linking depended on electron beam energy and dose.
Another effect of the electron beam-sample interaction is an increase of temperature at the areas exposed to the electron beam. The temperature increase depends on the thermal conductivity of the sample. Here, we will present experimental data from direct local measurements of the difference specimen temperature with and without electron beam exposure [3] .
